Abstract-In this paper, we model the epoch distance of the random waypoint model in mobile ad hoc networks. In the random waypoint model, each node selects a target location (i.e., waypoint) to move at a speed selected from an interval. Once the target is reached, the node pauses for a random time and then selects another target with another speed to move again. The movement between two waypoints is referred to as an epoch in the model. In this paper, we derive the probability distribution of the epoch distance for the random waypoint model. Such a study is important as the epoch length distribution may be required for the derivation of the link duration distribution or node spatial distribution for mobile ad hoc networks. The analytical result is then verified via simulation. 
There have been many mobility models available for evaluating the performance of mobile ad hoc networks, including the random waypoint model [1] , random walk [2] , and group model [3] . In this paper, we focus on the random waypoint model. With this mobility model, each node selects a target location (i.e., waypoint) to move at a speed selected from a uniformly distributed interval [ min V , max V ]. Once the target is reached, the node pauses for a random time and then selects another target with another speed to move again.
In this paper, we model the epoch distance (length) of the random waypoint model, and derive the probability distribution of the distance between two waypoints in mobile ad hoc networks. Such a study is important as the epoch length distribution may be required for the derivation of the link duration distribution [4] or node spatial distribution [5] for mobile ad hoc networks. The analytical result is then verified by simulations.
The rest of the paper is organized as follows. Since the second point is uniformly placed on the movement area Q at random, the probability that
is satisfied is equivalent to the area for the second point to locate on Q that satisfies the condition.
To derive the probability of d D E ≤ , we need to further consider two cases: (i) Figure 1 . The conditional probability of
The probability of 
Case 2:
Case 2 states that once x 1 exceeds 1-d, x 2 must be limited to 1 to avoid the second point move out of the movement area Q. Consequently, the possible area in which the second point may be located is composed of a fan shape and a triangle as given by the shaded areas A2-1 and A2-2, respectively, in Fig. 1 . Therefore, we have 
From (1) to (5), we obtain { } 
ii)
Given (x 1 , y 1 ) , the conditional probability of Figure 2 . The conditional probability of
There are two sub-cases to derive the probability of
shown in Fig. 2 , which are similar to Cases 4 and 5 when 1 ≤ d .
, the arc of the quarter circle will intersect the boundaries of the movement area Q. The possible location of the second point is composed of a fan shape and two triangles, as given by the shaded areas A4-1, A4-2, and A4-3, respectively, in Fig. 2 . Thus,
, the arc of the quarter circle will not intersect any boundary of area Q. The possible location of the second point is just a rectangular (i.e., the intersection the quarter circle and the unit square Q) as in Fig. 2 .
Hence, we have
From (8) and (9), we obtain { } 
Based on (7) and (11), we can obtain the probability distribution of D E , i.e. the distance between two destinations, as follows. 
III. PERFORMANCE EVALUATION
In this section, we verify our analytical model via simulation. In our simulation, there are 300 nodes initially distributed in a unit square as in [6, 7] . The parameter settings are listed in Table   I . 
